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INTRODUCTION

This report presents linear-feature data mapped from computer-enhanced
Landsat images and a preliminary lineament interpretation of the State of Utah
south of 40° N. The purpose of this report is primarily a data release.
Plate 1 shows the location of the study area and the linear features mapped.
The procedures and terminology used in this report are discussed in detail by
Sawatzky and Raines (in press, 1980). The term '"linear feature'" is used to
mean a rectilinear or curvilinear feature on an image or photograph that is
selected and mapped by a skilled photogeologic interpreter (Sawatzky and
Raines, in press, 1980) and generally represents a rectilinear or curvilinear
aspect of the topography of the area, such as, for example, a stream valley or
an alignment of depressions. '"Lineament" is used in this report to refer to
an interpreted, linear geologic entity that is defined by linear concentra-
tions of linear features. Therefore, the lines on plate 1 are linear fea-
tures, plates 2-6 show selected examples of linear-feature maps, plates 7-l1
are linear-feature concentration maps from which lineaments are intepreted,
and the lines on plate 12 are the lineaments that have been interpreted.

METHODS

This section briefly describes the methods used; the reader is referred
to Sawatzky and Raines (in press, 1980) for complete discussions. The digital
data for these Landsat scenes were processed to enhance tonal gradients (lin-
ear features), and the enhanced images were interpreted at a scale of
1:800,000. Black and white images of all four spectral bands were used. A
total of 8,730 linear features were observed with a total ground length of
27,276 km. The linear-feature data were then digitized and statistically
analyzed for preferred orientation using the procedures discussed in Sawatzky
and Raines (in press, 1980). The statistics for the full data set are shown
in appendix 1 and summarized in figure l. Six intervals, where direction is
measured from north in a clockwise direction from O to 350 degrees, are sta-
tistically significant at a 90 percent significance value, 349 (11° W.), 353-

- 359 (7° w.-1° Ww.), 1-3, 6~15, 17-66, and 68-70. This orientation analysis

shows which directions are statistically significant in the area considered as
a whole. However, due to the large area including many diverse tectonic
subelements and the nature of the statistic used to define preferred orienta-
tions, other geologically important trends or locally important trends in the
data set may not have been defined.

In order to address this fact, the linear-feature data were subset ac-
cording to the tectonic elements defined by Kelley and Clinton (1960) and each
‘subelement was statistically analyzed for preferred orientation. The subareas
are outlined and named on plate 1 and the statistics for each are summarized
in figure 1; the full direction histograms are in appendix 2.

From this orientation analysis of subareas, several additional trends
were defined as statistically significant in many of the subareas. Combining
these results with those from the full data set and from inspection of linear-
feature plots, such as shown on plates 2-6, five intervals were selected as
having significance for this regional analysis. These intervals are as fol-
lows: (1) 18-66, (2) 351-15, (3) 330-350, (4) 300-330, and (5) 270-295 and
85-90. Intervals 3, 4, and 5 come exclusively from the subarea statistics.
The spatial concentration of linear features in these five intervals was then
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Figure l.--Statistical summaries of the trends for the whole data set, various
tectonic subelements, including various basins and uplift groups. The
intervals shown are only those that were statistically significant at a
90% significance value for the length-weighted analysis. The length-
weighted analysis was selected because it generally includes all of the
trends from the unweighted analysis plus a few additional trends, and it
can group trends that are separate in the unweighted analysis. The
geographic extent of each subelement is as defined by Kelly and Clinton
(1960) and is shown on plate l. The uplifts consist of a group defined
by those subelements with both east-west and northwest trends and include
the Uncompahgre Uplift, Monument Upwarp, Capitol Reef Fold Belt, and the
San Rafael Swell. Basins A includes the following basins and transi-
tions: White Canyon Slope, Blanding Basin, Piute Fold Belt, Kaibito
Saddle, Henry Basin, and Circle Cliffs Uplift. Basins B includes those
basins without east-west trends and with northwest and northeast
trends: Paradox Fold-Fault Belt, Piute Fold Belt, and Kaiparowits
Basin. Basins C includes those remaining basins with east-west trends:
Blanding Basin, Henry Basin, and Capitol Reef.
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Figure).-Statistical summaries of the tends for the whole dota set, various tectonic subelements, including various basins and uplift groups.




computer—contoured to prepare plates 7-11. The spatial concentration is the
length of selected linear features per 3.5 km unit cell.

From inspection of plates 7-11, linear spatial concentrations of linear
features are apparent. It is important to realize that the numbers contoured
are relative concentrations; therefore, the highs and lows, not the magnitude,
are considered important. These linear spatial concentrations of linear
features are here defined to be the representation of lineaments, and plate 12
shows the interpreted lineaments. The lineaments in plate 12 are generally
drawn down the centers of the highs in plates 7-11; these lineaments represent
the linear concentrations in a simplified fashion. The lineaments shown as
so0lid lines are well expressed, and those shown as dashed lines are suggested
but poorly expressed by these data. We should also point out in this analysis
technique that, for example, northeast-trending lineaments were only defined
by northeast-trending linear concentrations of northeast-trending linear
features.

One final aspect of the data is from the orientation analysis of the
subareas; certain groupings of subareas on the basis of sets of trends were
observed. The statistics for these groups are shown in figure 1 as uplifts,
basins A, basins B, and basins C. If the subelements are grouped on the basis
- of (1) those containing northwest and east-west trends, and (2) those without
this pair, the following subelements are selected: the Uplifts Group, Uncom-
pahgre Uplift, Monument Uplift, Capitol Reef Fold Belt, and the San Rafael
Swell, the Basins A and B group. Transitional areas between basins and up-
lifts are arbitrarily excluded. The High Plateau-Basin and Range area is also
arbitrarily excluded because it 1is not fully included in the data set, and it
is so large a subarea that it is statistically 1like all of southern Utah.
Accepting these two arbitrary exclusions, this classification essentially
subdivided the study area into two classes: the uplifts with northeast,
north-northwest, and east-west statistically significant trends of linear
features, and the basins with northeast statistically significant trends but
without the northwest-east-west combination. Only the Circle Cliffs Uplift
and the Capitol Fold Belt Reef are misclassified by this classification
scheme.

Basins B and C are other groups that were observed. Basins B consists of
the Paradox Fold-Fault Belt, the Piute Fold Belt, and the Kaiparowits Basin,
all of which have northwest and northeast trends without east-west trends.
Basins C consists of the Blanding Basin, Henry Basin, and Capitol Reef Fold
Belt, all of which are basins with east-west trends, and not in the Basins B
group. Other groups could, of course, be found.

PRELIMINARY INTERPRETATION

The purpose of this section 1is to present some observations concerning
the lineaments of plate 12 and the orientation statistics in figure 1 with
regards to geologic structures in this region. These observations are con-
sidered to be preliminary, but a possible starting point for a geologic analy-
sis of these interpreted lineaments.

Considering the statistical orientation analysis of the full data set,
north- and northeast-trending 1linear features form the only statistically
significant intervals. In all of the subareas, northeast trends are statisti-
cally significant and north-south trends are significant in most. Thus, these
two trends are so strong that they overwhelm the other possible trends when
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the whole data set 1is analyzed. For subelements, however, northwest- to
north-northwest trends are almost always statistically significant and east-
west trends frequently occur. Spatially, the linear features of the northwest
interval are insignificant in the southeast corner of the area and form the
strongest trends in the northern half of the area. The linear features of the
north-northwest trends are best developed in the southwestern part of the
area. The linear features of the east-west trends occur most frequently
between 37° to 39° N. latitude.

The north-trending lineaments occur primarily in the eastern half of the
area and are not understood at present. However, they may be related to the
Toroweap and Oak Creek fault systems described by Shoemaker, Squires, and
Abrams (1978).

The east-west lineaments appear to be continuations of the east-trending
structural lineaments of central Nevada described by Ekrem and others
(1976). Ekren and others (1976) show that these lineaments in Nevada are of
pre-Oligocene origin, are associated with lithologic boundaries, range and
valley termini, caldera boundaries, and strong magnetic interruptions, and
probably involve deep-seated crustal control. On the east, east-west linea-
ments may be related to the Maysville fault zone that forms the southern
termination of the north-trending upper Arkansas River graben (Van Alstine,
1968; Knepper, 1974). The latest movement (Pleistocene) on the Maysville
fault is down to the north. ‘

The north-northeast—trending lineaments west of 111°30° longitude are
spatially associated with the Wasatch-Sevier-Hurricane fault zones and are
part of the Basin and Range Province (Eardley, 1968). These lineaments have
the same general spacing, however with a more north-northeast trend, as those
with a northeast trend in eastern Utah. Are these two groups of lineaments
related?

The northeast-trending lineaments in eastern Utah are continuous with the
Bright Angel and Mesa Butte fault systems described by Shoemaker, Squires, and
Abrams (1978) and probably also the Sinyala fault system. They state that
these three fault systems are zones of faulting about 10 mi wide, seem to
control Cenozoic volcanism, are associated with recent earthquake epicenters,
~ had experienced repeated movement of various types from the Precambrian to the
Holocene, and owe their origin to major Precambrian fault zones similar to the
Shylock and Chaparral fault zones in central Arizona as described by Anderson
aand Creasey (1967).

The northeast-trending lineaments occur within the Colorado Lineament of
Warner (1978) that includes the Colorado Mineral Belt shear zones of Tweto and
Sims (1963) and the Mullen Creek-Nash Fork Shear Zone of Houston and McCallum
(1961). Warner (1978) presents data that suggest that his Colorado Lineament
extends to the Great Lakes area. A northeastward continuity of the various
lineaments involved is supported by the work of Raines (1979) in South Dakota
and by the work of Shurr (1979; personal commun., 1978) in the Williston Basin
and into Wisconsin. However, the lineaments defined in this study, results of
similar studies in Mexico (Raines, 1978; Raines and others, 1978) and central
New Mexico (Knepper, 1978), and work in progress in Arizona and the Powder
River Basin by Raines and in the San Juan Basin by Knepper (personal commun.,
1980), contradict Warner’s conclusion that these northeast-trending lineaments
are restricted to a Precambrian wrench fault system that formed along a conti-
nental plate margin. Simply stated, the tectonic pattern of northeast-
trending lineaments, probably related to shear zones that Warner attributed to
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his Colorado Lineament seem to occur systematically from Hermosillo, Mexico,
at 29° N. latitude, across Arizona, New Mexico, and Utah, and into the Powder
River Basin at least as far north as 46° N. latitude. This pattern seems too
wide for a simple wrench fault system; it must represent a more complex re-
gional tectonic phenomena of which Warner’s Colorado Lineament is a parte.
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APPENDIX 1

Statistical data for area south of 40° N., Utah



ABSOLUTE STRIKE FREWUENCY ANALYSIS.

unweighted .97

40deg

Se

Utah lin,

12 PER LEVEL.

10 LEVELS OF FREQUENCY AT

OF DATA = 8730

NO.

XX X X X X X XX XXX

X X X

XXX XX XXX XXX XX XXX X X X

X X X X X X X X X X X X X X X

X
XX XXX XXX XXX XXXXXXXXXXXXX XXX XX XX XXXXXXXXXXXXXXXXXXXXXXX XXX XXX

XXX XXX X XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
193230202329242533232741313632352334293632193322243128323030282733333426352637322630382328372421363326402727302938333641

30

60

W

X
X X X X X

XX XX X XXX XXX XXX XXX XXX X X

X X X X X X
XX XXX XXX XXX XXX XXX XXXXXXXXXXXXXXX XXX XXX XXXXXXXXXXXXXX

X X X X

X X

>

X X X X

X X

X X

X
XXX XXX XX XXXXXX XXX XXX XXX XXX XXXXXXXXXXX

XX X XXX XXX XXX XXX XX XXX XXX

XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

x oo > X X
o M

x 0
o

> I > >
P

> va
r~

> 0. >
~

X M~
n

x™
0

>x T
~

x N x
0

> v >
b

-] > >
0

D >
0

> ™~ >
wn

>x M
n

> © > X
n

>x M >
n

x 0
wn

< o >
©

> M >
n

>~ > X
0

xX I x
0

x N > > X
n

>~ > X
£y

x M-
0

> 0 > X
¥

> I X X X
x

>x O >
wn

> N X X X
=

>x N > X
wn

- > X X
"M

xX 0 Z > X
0

> N >
4

> T > X > X

x o x > X
N

>x N X x x X
£y

> O > X X X
)

> > > X
0

> N x> X
n

> M X X X X
wn

x M > X X X
54

XN~ > X X X X
n

>x T > > X
n

> M~ X X > X X
£y

x > > >
n

x N xX X X X
E4

> T > X X
S

XN X X X X X X X
n

> N X X X X
=

> M > X >
x

> N > > X X
wn

X X X X X X
=

> N X X X X X
\n

> T x X X X X
M

>x O X X X X
=

> o > > X X
M

X T X X X XX
[a)

x 0 > X X X
M

> o > X X X X
(%)

> ™M > > X X
el

x N > X X X X
o

30

X X
X X X X

X X
X X

X X
X X
X
9

X X X X X
X X X X X

X X X X X
X X X X X

X X X
X X X

X X X X X X X X
XX X X X X X X

X X X X X X X XXX XX XX
XX XXX XXX XXX XXX

X X X X X X X X X X XX XXX X XXX X X'X XXX XXXXXX

X
X
94758776868092859085736982126876708470857484727178736773575467

X X X X X
X X X X X

X X X X X X X
XX X X X X X

X X
X X

X X
X X

> P

X
3

X
3429

X X X X X X X X X X X X
454842462841493343404942432

X
[}

X
67

X X X X
72533148

X X X
596441

60

/

30

DRSO NS |



L9 06 06 29 Sh Sh 99 0 09% 82 Sh= GI%

02 69 68 2it by L1 St I=- 65¢ €2 9h= hIE
94 98 28 29 Sk et ot 2=~ 8G¢ 2% Lh= 1%
2t L9 L8 69 ’h 2h 6% §= 1St 0¢ Bh=- 21%
L 99 98 £/ 134 Iy 44 LA 9G¢ 92 6h= T1¢%
62 S9 Se S8 ob (R 99 G- (133 (43 0S- 01¢
he LAY he 06 6% 6% ’ , €9 9= het Le 16= 60%
62 8 e q8 8¢ e, SS L= £6¢ 92 25- g0¢%
134 2 29 26 121 A , €S 8- (433 13 €S- Log
r44 18 18 14 9¢ 9 . ., eh (-3 16¢ 92 hS= 90¢
6h 09 oe 9@ Gf qg’ LS 0Y- 0S¢ e GG= Go0%f
otk 6L 61 9L he LAY , 7S 1= 6h¢ £e 9G= hog
124 8L gL Le 137 134 Lh 21- 8h¢ £g LS~ £0¢
137 LL L Sl 41 2% 0S £1-  IhE Le RG~- 20%
&h 9L 9L hé 1e 1< Sh hl= anhg el 65=- T0%¢
|97 YA Sl 09 0g 0g gh Sl= Ghe (117 09- 00¢
/e LA LA 99 62 62 SS 91= hht 0g 19~ 662
9t L €1 LA X4 a2 Zh L1=  eng [4) 29-  g&2
2h 2L 2/ 11 12 L2 134 8l- 2h¢ 82 €9~ LK
2h 1L 1L 9/ 9? 2 25 61— 1Ih% 1s h9= 942
St 0L 0L LS G2 s2 h 02~ 0h¢ e S9~ G662
19 69 69 £9 ne we as 12- 698 22 99~ hel
gt 89 ]9 Ly €2 €2 he 22~ 8f% s 19~ £62
1¢ {9 L9 S9 22 22 34 £2- LfE 61 89=- 262
€S 99 99 |9} 12 12 6% he=- 99¢ 2% 69=- 162
2?2 s9 s9 99 02 0z e 62~ Gf¢ 9¢ 0L- 062
Ih ho 79 09 61 61 eF 92~ nwe¢ 62 11- 682
LA %9 £9 .1l 81 81 6% 12~ ¢5¢ ve 21- 892
65 29 29 £6 11 L1 eh fd=- 2¢% 2 £1= LR2
19 19 19 0s 9t 91 T4 62~ 1%¢ 13 nl= 992
L] 09 09 13 St S1 Ih 0¢g~- 0¢¢ 2% SL- &a2
1S 65 65 99 LA LA 9¢ 1¢=- 67¢ 9¢ 9l=- ha?
gL 25 8S ) gl £ 1 31 os- g2¢ 187 lL- g£g@
L9 LS LS £S 21 21 9% te~- 2°% It gl=- 212
%l 9s 96 L9 [ | ¢ 1t 62 hg~ 92% Le 6L=- 192
el SS SS hS ot or 0g Ge- G2% 1 %4 0g~- 082
1L hS LA 5SS 6 6 X4 9¢~ 1% 137 9= 622
2l €S £s Lh L] 8 IX4 lg- §2¢ s2 28- @12
he 2s 26 €9 1 L () fe - 22%¢ he ¢8- 112
e 15 IS 8% 9 9 92 6~ 12¢ 62 heg= 922
se 04 0 wh S S 113 0h=- 02¢ €2 S8~ S12
oL 6 6h 64 h 4 9¢ Th= b1% 02 8=~ 112
ne an fh Sh ¢ € 12 2h=- 8l1¢ 0% le=- €12
0L Lh Ly 2s 4 2 he th=- 1% 2¢ B8~ 212
91 9N 9t 95 ! ! LS hh=- 91¢ 61 68=- 172
DIH INM] WIZV NIY4 INNE WIZV DIN4 INNY WIZY 0344 INNE WIZV

107d AININOIYA INTHIS INTQAIDINd HOF AININDINY SA HINWIZY 40 374vY



.
n
-
[{ed
b
-
<
=
<
-
o
4
ut
=2
2
w
- 4
S
<+
x
—
x
[
n
-d
<
(S
-
@
—
o
z
W

.97

unweighted

i s, 40deg

lin.

Utah

27 PER LEVEL.

10 LEVELS OF FREQUENCY AT

1.67

PERCENT AZIMUTH FUR SMOUTHING =

OF DAlA = 8730

NO.

X X X X NS MM O
M T ™
> X X X X X X X X XX XK XKD
- n
X X X X P~ M X X X X X XK K XK -
"M
X X X X O M X X X XK X X X XK 4
N
3 X X X M~ XX X XX XK XX T
o
> X X X 0! X X X X X X > X O
0 o
xxxxg X X X X M X X X X
o
xxxxg X X X > X X X XN
3 X X XX M M X X X X X X XD
> -t
> X X X O~ X X X X X XX XX X N
>
xxxx.g 3K X M X X X X XK~
o
X X X X D X X X X XX XM
o L4
X X XK K -t 2 3 X X XK X XD
© ~
X X > X N XK X X X XKD
© O
> X X X o X X X X X X O
© n
X X X X B > X X X X X O
& Yl
xxxxg 3 X X X X X X > O
0
> X XK X X X X X X X X X O
o L]
xxxxg M XK XX XK XXX O
X X X X O X X X X X X X T
-] ~
X > X X N X X X X X X X O
o ~
X X X X N XX > > X X X O
o n
> X X X O X X X X X X XX N
o 0
xxxx£ xxxxxxxg
X X X X M LXK X X X X XN
o 0
> X X X M M X XK X X K
o 0
XX XK XO X X X X X X DO
T
X X XX X M X X X X X X O
o n
X X X X D X X X X X -
© M
X > X X N >X X > X X X I
@ 72l
XX XK X0 D M X X XXX~ Z
[ ¥
X > X X 0N X XK X X X X X XN
o -
X X X X X X X X X X X 0
o «©Q
X X X X X X % > X X XN
o O
X > X X M XX X XK > XK P~
© 4]
> > X P~ X > M X X X =
.~ o
> > X O M X X X X X X I
~ ~
X X X I X X X X I MK X -
~ ~
X X X X I M X X M > X -
© \n
X X K M~ X X X X X X M
© n
> 3 X X I~ X X X X X X T
o 0
X X X X O X X X M XK XKD
o wn
X X XK X O PR B & S
© n
X X X X N X X X X X XN
o 5 4
X X X X O X X X X X X
o =4
X X M > M X X X X X XD
S
X > XX > O X X x X X X N
o 53
X X X X X 0 xxxxxx:
X X X X O X X > X X X N
o 2]
X X > > = X X X X X X 0
o M
X X X X ™ X X X M X XN
© s
X X 3K X X X X X X~
© o
X X > X N X X X X X X N
® M
X X X O > > X X XN
™~ nN
x X X O X X > X X N
~ ~nN
X > X N > X K D > v
ol -y
> X X ™ KX XK D X v
~ -
X X X > N > X X X X
@K« N
xxxx; X X X X~
> X X X X O > 3 X X X O
-
= [
M

/0
S N s G G o

X
XX XX XX Xx X XX

X
XXX XXX X XXX XXXXXXXXXXX XXX XX XX

X X X X X X

X

>
>
x
>
>
>
x
>
x
>
>
>
>
>
>

XX XXX XXX XXX XXX XXXXXXX XXX XX XX XXX XXX X

X X X X X

X XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXX

XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXX XXX XXXXXXXXXXXXXXXX

X X X X

X XX XX XXX XXX XXXXXXXXXXXXXXX XXX XX

X
XXX XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXX XXX XXX XXXXXXXX XXX XXX

XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XX

XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
2956384942585767604827246362561430243929433027212218139784788090647766563246606035361615182325163231341

>x O W

X X X XX X X
692 078 58843

X
4

X

60

30

2

o




901 06 06 962 St Sh Ll 0 09¢ 88 Sh- SI¢

£nYl 69 6R 292  nh LA s12 I=- 6S% 68 9h= Wit
e a9 98 €92 ¢h £n gel  2- 85t ta Lln=- §1¢
Sotr 19 L9 nee 2+ 2h S8l &~ LS hé 8h- 21¢
273 94 99 Lee I Th LET b~ 96¢ ar 6h=-  T1%
00T 69 R gh2 O oY 191 G- Ge¢ Sé 06~ O01¢
26 " ne 092 6% 6¢ ' w7l 9=~ hSe Sé6 16~ 60%
901 €8 €8 ) L9¢ A¢ ¢ Ly L- €8¢ 96 2= g0%
hil 28 28 152 I¢ Lg , 161 8~ 26¢ Se £S5~ Llog
hel 1@ 19 862 9% 9% £S1 6~ 15¢ £6 hG= 90¢
T¢1 o9 08 2ne  S¢ St . hGT O01= 06§ €6 G8- So0¢
2¢1 K2 6L 62 he he 861 1l= &hE 00T 9S= $0¢
911 9L 8L 8¢ ¢§¢ €5 141 21~ ghe 6 LS=  ¢0%
s21 1L L1 962 2¢ 29 2nl  §1=  Ihe 98 86~ 20¢
¢21 912 9. 622 1§ 1z ’ gnt  hl= 9bg Se 65= To¢g
GRS SV St or2 o¢ (132 ghl Gl~- Ghe 8f 09= 00¢
SIt he La3 022 62 62 ShlT 91~ hhe 26 19~ 6462
911 €L ¢! 1¢2 w2 /2 ony L1~ ¢hg 06 29~ 842
9¢1 2L 2! 122 12 Le LET Q1= 2hg 16 £9~ 162
L12 S Y] 12 noe 92 92 9¢1 61~ 1h¢ ' ¢e h9~ 942
09t 0¢ 0L 961 &2 52 Shl 02~ Ohg LL G9~ 662
091 69 69 ‘ 6l he ne L21 12~ 6%5% 6L 99~ he2
91 89 89 202 €2 €2 - Ge¢l 22~ 9¢¢ Ly L9~ ¢62
25t L9 L9 ot 22 22 221 g2~ Lf¢ LAY 89~ 2642
961 99 99 202 12 te 221 w2~ 95¢ L9 69- 162
991 S9 S9 L6t 02 02 It1 62~ &¢% L6 0L~ 042
LT b9 "9 ¢R1 61 61 111 92~ #heg 66 1L- 642
LEABER €9 011 91 81 021 12~ ¢¢¢ 9% 2L~ 882
N6t 29 29 oot L1 L1 L0T /2= 2¢%¢ 26 £L=- 192
08t 19 19 961 97 91 601 62~ 19¢ 06 ti~ 992
8Lt 09 09 651 Sf Sl 201 O0¢=- 09% £01 GfL- 692
LA A S 6S 681 0l LA oT1 1lg=- 62% 66 QL= hac
L6145 8s 601 €1 €1 L01 2%~ Qe 801 /1~ €82
g12 IS LS 002 21 21 001 §§¥=- L2% 66 qL=- 292
12 95 95 LR S 8 It L6 he= 92¢ 16 6L~ 1Iq2
222 &S SS 9/1 01 ot 9% G¢=- G62¢ 8 0g= 0Q2
122 nS 7S AL 6 - he 9¢~- h2¢ 18 18~ 622
122 €69 €S S91 ® 8 hé 18- §2¢ 29 2= 812
0g2 28 2s gaor £ L €6 A= 22¢ 8L ¢8=- £12
sw2 1§ 15 s9t 9 9 66 6¢~- 12¢ 9L reg= 912
622 06 0s 191§ S G6 0h= 02¢ 2L Sg=- G2
652 6N 6h gart  t t 06 Th= 61¢ €2 ag=- H12
nee 9n aan 9¢1 ¢ 3 e h=  9lg 4y lg= €12
0§2 Ln Ln gel 2 4 29 gh= L1g 18 8¢~ 272
hle 9h 9 het 1 1 6% hh= ol¢ RIT  68= 142
0344 INNA WIZV By INNE WIZVY D3INd INME WIZY DINS INNHE WIZY

1IN AINANOAN S INTHIS INTAAI NG HO4 AININPIYA SA HINWIZVY 40 I718VL

/!



X . 2°¢6 S00°0 n*2 691
X 926 900°0 n*2 891
X €16 L00°0 n*2 191

X 168 800°0 72 991

X 6° 18 600°0 w2 SS9V

X . 6°68 0100 n*Z 191

X a*sg 110°0 h*2 €91

X 0°1Q §10°0 w2 291

X 1°92 n10°0 €2 191

X } 0°G2 910°0 g2 0971

X ) , 51! L10°0 €2 661

X ' L*19 610°0 €*2  8S1

X ' G*§9 020°0 €2 161

X ! 1°65 220°0 £°2 961

X . €°ns n20°0 £°2 &St

X 2°6h G20°0 €2  nsl

X . 8esn 120°0 §*2 €1

X 2°ne 220°0 22 281

X 2°2¢ 620°0 2?2 151

X 1°902 050°0 22 0s1

X f*61 1€0°0 22  &nt

X €°<1 2¢0°0 22  gnt

X L°9 $E0°0 22 w1

0°0= €£0°0 22 9ny

0°0 ) £50°0 2°2  sn1

X 5°9 €£0°0 1°2  ont

X 1°51 £50°0 1°2  sn1

X 561 250°0 1°2  ent

X 6°62 1€0°0 1°2 It

X 1°2¢ 050°0 12  ohl

X 1°9¢ 620°0 1°2 651

X 9°ch R20°0 1°2 8¢t

X £°6h 920°0 1°2 151

X 9°hg G20°0 1°2 951

X : 5*66 §20°0 0°2 s§1

X 1°h9 220°0 0°2  bel

X °99 020°0 0°2 g£¢51

X A c°2L 8100 0°2 251

X 4°GL 910°0 0°2 1€l

X 2°6L S10°0 0°2  0%1

X : 1°28 £10°0 0°2 621

X L°ve 210°0 0°2 821

X 1°19 010°0 0°2 L2t

X 1°689 600°0 6°1 921

X 6°06 800°0 6°1 s21

X n*26 £00°0 6°1 (T4

X RS 900°0 6°1 €21
0°1 f° 9° ne 2° 0 ANVA *andd 0344 0344
JINVYITIINGIS 4IN9TS MERE] *73IN *duwd
S°Sh1 = NVIW AININOIYS
NLA*N = LTWIT *anNd L10°0 = *an¥d INIAT 0§48 = YIVQ 40 °*ON

VIVE ALTTIGYEOHd AININDIYA

L6° PalubBLamun B3apoh °S *uty yein

{
|
{




° i
]
®
0°s. 091 69
6°66 Lt h9 ™Y
6°66 061 29
, ®
6°66 e22 44
o 6°66 £hne 1s e
6°66 652 6n
%
6°66 0g2 It :
6°66 €92 Th o
6°66 192 14
o
6°66 852 9§
6°66 6h2 14 o
“
6°66 962 2 ~
) w
6°66 one 0g
6°66 1£2 g2 “
6°66 012 22
4
6°66 002 A
6°66 9L ot . “
926 891 L
o
1°6¢5 951 €
2°6h 7Sl 1 o«
6°66 12 66€
)
6°66 TR U113
L°19 8561 ©6hg o
sest gnl Sng
o
INIVA *9IS  *R3INL *dWI HLNWIZY
(¥

*S3INIVA IINYITATNGIS MIIHL ONY YWIXVW 40 NOILVIOT



79.0

160

69

ABSOLUTE STRIKE FREQUENCY ANALYSIS.

length=weighted .97

40deg

Utah 1in,

150 PER LEVEL,

10 LEVELS OF FREQUENCY AT

L)
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X X X X X X
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x X
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XX XXX XXX XXXXXXXXX XX XX XXX

X X X X X X
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X x X X
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> N

4318963293097204055129452645892542897959535 0875

X

30

X

X
XXX XXX XXX XX XXXXXXXXXXXXX XX

X X X XX XXX

>

>

B

X

XXX XXX XX XXXXXXXXXXXXX A XXX XXX X XX X X
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EMPIRICAL STRIKE FREQUENCY ANALYSIS.

o O © o

length=weighted .97

40deg

Se

Utah Vin,

423 PER LEVEL.

10 LEVELS OF FREQUENCY AT

L+ ]

1.67

PERCENT AZIMUTH FOR SMOOTHING

OF DATA = 134232

NO.

XX XX XX

XX XXX XXX XX XXX XXX XXXXXX

X X X

X

XX XX

XX X X XXX XXX
XXX XX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

X
XXX XXX XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

X
X X
X X

XXX X XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX X
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X X X X X X X

XX X X X X X X X XXX x XXX X XX XXX XXXXXXXXx XXX XX

X X X X X X X X X X X X X

X X

XX XXX XXX XXX X XXX AXXX XX XXX XX X XXX XXX XXXXXAXXXXXXXXXXXXXXXXXXXXXX
XXX XX XXX XX XXX XXX XXX XXX XXX XXX XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
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X XXX XXX XXX XXXXXXXXXXXX XXX X XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXX XXX

XX XXX XXX X XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXX X
ﬂ302302931ﬂ2“650“23433363844a0“l363537333935302321?729302522252023151513151715121616161316191§11151216121211151512 81313

XX XXX XXX XXX XX

;

3

60

t

30




Z 342

ve
[

’

ved

Go % Signifresanrce

EMPIRICAL STRIKE FREQUENCY ANALYSIS.

(]
J
o

o
o

Paradox fold=fault belt Utah leng.weighted .97

78 PER LEVEL.

10 LEVELS OF FREQUENCY AT

Qo

1.67

PERCENT AZIMUTH FUR SMOOTHING =

18678

OF DATA =

NO.

X

X
X

X
X X X X X

x x
x x
x x

X X X XXX XX X
XX XX XXXXXX
X XXX XXX XXXXXX XX XXX XXXXXXX XXX

X

XX X XX XX X X X

X

XXX XX

X X

X X

XXX XXX XXXXXX

X

X
X
X

X X
X X
30

X X X
X X X

X X X X
XX X X X

962813844387864172712074 48442826220616191988875768053 05211412977815488309671112833893560546699 248 7193014 4 022212025
X X X X
XX X X X X X

X X
XX XX XXX XXXXXXXXXXXXXXXXXXXX
XX XXX XX XXXXXXXXXXXXXXXXXX XXX XX

60

x x
> X x
x >

XXX XXX XXXXXXXXXXXXXXXXXXXXXXXEXXXXXXXXXXXXXXXXXXXXXXX XXX
X X X X

XX XX XXX XXXXXXXXXXXXXXXXXXXAXXXXXXXLEXXXXXXXXXXXXXXX XX

XX X X X X X X

XX XXX XXXXXXXXX XXX

X X

XK PD
om

b9
x
b
>
x
»

>x O
N
xS

"
x >
X~

P~

x
0

x 0

x X"
r~

XX XX XXX XX XXXXXXXXXXXXXXXXXXXXXXX XXX XXX XXXXXXX XXX

KX X XXX XXXXXXXXXXEXXXXXXXXXXXX XXX XXX XXX
999042991949 072335264627878806499211961359819 5389427846853 87069772 082555

30

1

X
X X X X

X X X X X

XXX X XXX XX XXX XX
XX XX XX XXX XXX XXX XXX XX

X

XX

X X

X

X

X XXX XXX XXX XXX ALEXX XX XXX XX

X A

XXX XXX XX XXX XXX XXX XXX XX XXX X X &

X
AXX XXX XXX XXX XXX XXX A& XX

XXX XXX XXX XXAXX XXX XX XXX XXX XXX XXX XXX

X X

XXX XX XX XXX XXXXXX XXX X2 XX XXX XX XX x X XXX

XXX XXX XX A XXX XXX AEXXXXXKXXXXALAXXEXXAEXAXXAXXEXX XXX KELEXXXEXXELEXXXX XXX XX
AXXXXXXEXXXXXXXXXXXXXLAXAELEALAXEXAXXXXXXXLXEXEXXXXEXXEXXXXXXXXXXXX XXX
9573548436591 7743795 09065 S80683/98123622835767020222% 3592 57024696387499570009924 7987692149491328442771832926Y 1505762

£

ol

30 -



Jjue = 7

frcance, Vi

.Sléh/

90 %

EMPIKICAL STRIKE FREWUENCY ANALYSIS.

)

.97

Piute fold belt Utah unweighted

2 PER LEVEL.

10 LEVELS OF FREQUENCY AT

2.78

-
=

PERCENT AZIMUIH FUR SMOUTHING

165

OF DATA =

NO.

X X X X X

X
XX XX XX XXX XXX XXX XX XXX XXX XXXXXXXXX XXX XXX XX XXXXXAXXXXXXXXXXXXXX X
2000000000000 011100000224¢2312110000000V1221000122¢222111111103

X X X X X

I3

30

(1Y)

X0
»-
>
b
x 0!
> M-
x N
>x My
x ¥
> N

X X

XX XXX XXX XXX XXX XXX XX XX
X
4

N >
>x N
>
> X X N
> X X X O
> x X T
x N >
> x >
x > N\ 3
> vt
- X e
> x M
> 3¢ X T =
x X X T =
> - >
> > M =
x Xz >
x K X U
X X X 3
X X X in
> X < T
> X AL > >
>x X X T o€ X X X
X X X T > X X X
> x X T < . >
x X N )
> X N
> X
> > X ¥
X X
X X X T
x X M > =
X % XK T > >
3¢ X X =3 =
x X M >
> > N x
>x x 0y >x x x
> x N > >
>x x N > X
> > N > =
X X N X >
> X X T > =
> X N >x X x
X X X T > X X
> X X N > > X X
X X X N > >
o
"M
¥ 2
-~ ~ s ~ N - 0

X X X X X X X X X X X X

X X X X X X X

XX X XXX XXX XXX XXXXX XXX XXX XXXX

X X X XX XXX XX XXX XX

x N
xX N
> vt

>x N -
x N

2 -
xX O
x o
xX o

Ko

>
> N

7

4 45686

7111 8 977 68789

w

60

30




0 O

{

’

lve. T 52

’

’

.

ftcance Ve

Signi

g0 %

EMPIRICAL STRIKE FREQUENCY ANALYSIS.
Piute fold belt Utah weighted .97

20 PER LEVEL.

10 LEVELS OF FREQUENCY AT

o

1.67

PERCENT AZIMUTH FUR SMOUTHING

OF LAYA = 2427

NO

X X 0 D
Mmm
x o
> ©
x
> 0
x ~

X
X
7

N
> N

60

> >
»x X

X
XX XX XXX XXX XXX XX XXX
0 0131335223614251111 0 0 0 0 0 0 01

X
0

X X X
100

1

> -

x>
x o
x o
x o
x o
x ©
x o
X X -
M

X X X X X X X X X

X
X

X X x X

X X
X X X X

X X X X X

X
XX X XXX XXX XXX XXX XXX XXX

XX X X X X X X X X X

X
X X X X XX

X

X X X x X X

X X
XX XXX XX XXX XXX XXX XX XXX

X

X
X

X X X X X

X

X

X

XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXAXXXXAXXXXXXXXXXXXXXXXXX XXX XX
656542154126265555552046686438423362443740848468288714 290474/710616145303044142569 1906953766191906832285444653976496662

30

30

X

> X
> > X X

> M X X X

2 X > € X

~ X £ X X

A X N X

X X x X
A X X X X X X
XX X X X XX XX XXX X X X £ X X X

X

XX X XXX XXX X

X
X X X X

X X X X
X X X X X Xx

X X X X X X X X X X x X

X

X
XX X X X X X

X

X X X X x X

XX X X X XXX XXX XXX X XXX Xx XX

X X X x X

X X X X

XX x XXX
$33/1510103636443/73719 62861463549529193122717707341610 U U 0162525 93333

X X X x x X X X X

XX X XX XXX X XX XXX XXX X X X
B53618 7676164 697214949d4819806528234R4b48108696

t

ol

30




EMPIRICAL STRIKE FREQUENCY ANALYSIS.

valhe Z 8

Sighificance

Zo

g0

.97

Swell unweighted

San Rafael

i PER LEVEL.

10 LEVELS OF FREQUENCY AT

PERCENT AZIMUTH FUR SMOOTHING = 2,78

131

OF DATA =

NO,

x >
>x X X

X X X X

X X

X
X X X

X
X X X X

X

>x x
> >

X
X
XX X XXX XXX XX
XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

X X

> >
x >

X X X X X X X

X X X X

xNOo
"
>x N
>x >
x M
x N
x N
x N
X v
> -t
x N
xnN
»x 0
> -
>
X w4
>x N
x M
x N
X~
> N
> M
>x M
x N
X -
> N
X e
> e
x M
>x
x I
>x M o
0
>x N
x T
>x M
>x ™M
>x N
> N
>x N
X v
>x N
> N
2 -
x o
>
> ot
X -
x N
>
> M
3¢ vt
x o
x O
x o
>x o
x o
x o
> N
x N
x ™M
> N

™

> x

> X
x
x

)

>x > X

X X XXX XX

X X X
X X X

X
X X X X
XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

X
X X
X X X X X

X X
X X
X X

>
>
x

XX X X XX
XX X X Xx X X

XX XXX XXX XXX XXX XX XX XX

X X X X X X X X X X

X

1100022422345 221235564d4110333012210000000000122102220122112¢86

30

N

30

> >
> >
>

> >

X XX x

X > > >

> X X X X

>
>
>

X
X X X X X X XX
X XX XXX XXX

X X X X

X
X

X
X

X X X X X
X X X X X

X
X

X X X X
X X X X
X X X X X

X

X
XX XX XX XX XX

XX X X X

XXX XXX XXXXXXXX XX
XX XX XX XXX XXX XXX XX

X
X
X

X

X
X

XX XXX XX XXXXXXX XX

» ™
>x 9
> 0
> N
> -4
x O
x O
3 v
> v
x N
> v
x N
XX -
x M
> M
x M
X 4
x o
X v
> N
> ¥
x M
x
> M
x 0
> P~
> 0
x X
3 -
> ™M
x N

>
x T
x o
x &
x O
o
x o
x N
> N
> O
>t~
>x
>x T
> N
>x N
> N
> N
x N
> M
> N
x N
>
x
2 o
O
>x
x ©

xo

w

o
0

30

s }




Sighiftcance value Z 43

70 2.

EMPIRICAL STRIKt FREQUENCY ANALYSIS.

length weighted .97

San Rafael Swell

17 PER LEVEL.

10 LEVELS OF FREQUENCY AT

-

PERCENT AZIMUTH FOR SMOOTHING = 1,67

OF DATA = 1959

NO.

X
X X X X X X XX

X X

X X

X

XX O X X X X X
]

> > ®© >
N

XX X - >
M

X P~ x
N

xX xnN x >
N

> XN > X
N

>xX XN
[\

> 0N
-

X XX~ >
N

x > O >
»mo

x X O >
~N -

>x >x O
N

> X O
N

xX X o >x X
N

> X O »x x
N

>x >x O >
T

>x X N
M~

x xX O
I

> > M
N

X X
N

> X O
o

x x O
N

X X o=t
n

>x X M
5.4

x X o .
0

X X~
-

X X~
-y

x X N >
4

> X 0 >
wn

> X 0
[T

xX XN o
n o

>xX X O >
M

> X M >
0

>xX X I >
N

> x T
"M

X X v >

. "M

X X = >
N

> > vt > >
N

xX X O >
N

X X O X > X
N

X > 0 x >
N

x > X X

x o <

> > ®© >
-

XX X x
Ll

> X 0 x
-

X XN >
m .

x X N > X x
I

> X N > X
I

xX o x
-t

xX o >

xX o >

xX o x x

xXo >

x o >

xX o

X >

2 X e
N

> X M >
~

x X o >
-t
=

XX XXX XXX XXXXXXXXXX
0 0303737 7 0191919 0 8363628243199

X X X X
0000

X X X
000

X X
9 0

30

o
~m

>x >
> > X
> >

X

XX XXX X XX

X

X
XXX XXXXXXXXXXXXX

XX XX XXX XXX XX
0

>x >
> X x

XX X X X
XX XX XXX XX Xy
XXX XX XX XXX XX

X
X
X

X
X
X

> > x
X > X X X X X
X > X X X X X

X X X X
XX X X X

X
X

X

X

X

X

X

XX XXX XXX X XXX

X X

> O

X X X
000

X X X
98337

x ™M

0626293315120485473754

60

30



value 21/8

.

Si9aifrcance

70 %

EMPIRICAL STRIKkt FREWUELCY ANALYSI1S.

Utah Uncompahgre uplift unweighted .97

3 PER LEVEL.

10 LEVELS OF FREQUENCY AT

1.67

PERCENT AZIMUIH FOR SMOUTHING

OF DATA = 534

NO.

>
>

X X X
.

= € X
» X X

> >
> K

>

>

X X X X

XX XXX XXX XXX XXX XXX XXX XXX XXXXXX XX XXX XXXX

X X X X X X X X X X X X X X X X X

X X X X
X X X X X X

X X X X X X X X
XX X X XX X XXX X

XXX XX XX XXXXXXXXXXXXXXXXXAEXXXX XX XXX XX XXXXXXXXXXXXXXXXX XXX

6898998805 414812138423 6861516161010 7 87 96 55813139 757 9963555710105 4 3544

X X X
224

> "=

60

4

0

X

X X

X X

X X X X

X X X X

X X X X Xx

x X x

X
X X X X X

X X X X X
X X XX X X X XX X X X

XX X XX XX XX XX XX

X

X
X X X X X X X X X X X
A X X XX XXX XXX XXX XX XXXXXXX

X

X

X

E3

X X X X

X X X X X X X X X

X
XX X X XXX XXX XX XXX XXX X X X

X X X X X X X X X X

X

X X X X

30

N

XXX XXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
45431366545 43344436685 91114109 98 955 459997 811 910 810 6 4 3 6101719242117101520282527

30

>x X

> =
> X >
>x x
> > X
x X

X
X X X X
X X X X X X X

~

>x >

>
> X X
> > X
X X >

> >

> >

> >
> X X
> X X
> X X
> X X
> > X
x > >
> X >
> > X
X X >
X >
> >
x> X
>x > X

X
XX X X X X X X X X X

X X X X
XX XX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXX XXX XX

XXX XX XXX XXXXXX XXX XX XX

X X X X X XX

X X X

XX X XXX XX XX XXX XXXXXX XX
XXX XX XXX XXX XX XXX X XXX

X

!

XX XXX XXX XXX XX XXX XXX X
235252224212017171716161515141412191721131410121381111 7 7 3 4 8121411 9 8 7S 48810652123233577 17554118

E

30

270 92 0 O



velue Z 167

-

Si19hificance

P0 %

EMPIRICAL STRIKE FREQUENCY ANALYSIS.

(ﬁ’

«91

Utah Uncompahare uplift weighted

46 PER LEVEL.

10 LEVELS OF FREQUENCY AT

1.6/

-
-

PERCENT AZIMUTH FUR SMOUTHING

OF DATA = 8733

NO

>
> >

> >

> <
xX x

IS

X X X X
X X X X
X X X XXX XXX AXX XXX XXX XXX XX

X

X
X X X X X

X X X X X X X
X X X X X X X

X X X X X

X X X X X X X
X X XX XX XX X XX

X X X X

X X X X
XXX XX XX XX XXX XXX XX

X X X

X

X

XX XX XXX XX XXXXXAXXXXXXXAXXXXXXXXAXXXXXAXXXXXXXXXXXXXXXXXXXXX XXX XX
1426264987225127727543186369147365576660684965645022 242645588 994332682742926638535809069674563868662922940685644757259

~

30

60

W

X X
X X X
X
X X X X

> X X

X X X X X
X X X X X
X X X X X
X X X X X

X X X X
X X X X X

X X X X XX X X X X X X
X X X X X X X XXX XXX

XX XXX XXX XXX XXXXXX XXX XX XXX XXX XX

X
X X X X X X X X XX XX

X X X X X
X X X X X X X X

X
XX XXX XXX XXX XX XXX XXX XXX XX XXX XX XXX

X X

X X X X

X X

X

XX X XXX XXX XXX X X X X
38726656215116 B8B4059494251668065508480137119398360463892 149619420 $85652229/43542 3518524044743082255952 02669589042

30

X > X

X

N

X

;

» > >

XX X X X XX XXX XX XX

X X X X

> >

X

XX X X X X X XXX XX X XXX XX X XX

> >
> >
>x >

X X X X x X X

X X XX X X XX XX XXX

X X X XXX XXX XXX X XXX XXX XXX X XXX
X X X X X X X X X X X

X

X
X X X X X X X X

X X X X X
X X XX XX XX XX XX XX XX

X X X X X X X X

X

X X X X X X X'X XX X X X x X X

X X

X X X.X X X X X

t

XX X XX XX XXX XXX XXXXX XX

XXX X XXX X XXX XXX XXX XXX )
65 S5T17948 4777475575851391052143914744014588544597023 5344649224653 715152082282094794464104370543522393250585770536722

3

60

’

XX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX

30

c o 9 O O



i

' Fitonce rvilve >F

Q@0 % Sign

EMPIRICAL STRIKE FREQUENCY ANALYSIS,

(o]

97

White Canyon slope unweighted

2 PER LEVEL.

10 LEVELS UF FREQUENCY AT

3

2.78

PERCENT AZIMUTH FUR SMOOTHING

70

OF DATA = 1

NO.

X

X

X

XX X X X

X
X
XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XX XX XX

X
X X
S1 212234321 14341223321001121322

X X X X XX

X

30

11100011 1000v11111221000veeisi11t111

60

X X

XX X XXX XX XXX X

X X X X X X

X
X

X

X X X X X X

X

X X X X X X

X

X

X X X X

XM~ o

X X
7

2022201 ¢322154400014455606 351335

N

>
»
>
>
>
>
>
x
>
>
x
x
>
»
>
>
x
x
>
x
>
>
>
>
>
>
x
>
>
>
>
>
>
x
>
>
>
x
b
>
x
>
>
>
>
>
>
x
<
>
>
>
>
>
>
»
x

1001122321 1333454101111111132

30

X

XX XXX XXX

X
A X X X X

XX X X X X X X X

XX £ X X X X

XX X X XX X XX

XX XX X XX XX Xx X XXX A XX

X X X

X

X
XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXX XXX

X X X X X X

X X X X

X

XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX

XX X XXX XX XX

OVl 22a3shb 5044

2

3

331111211124

127 912 8 05 417 93513

bY 43671067 60659 4Y ¢ 89111010

4

6u

30




¢

Q

¢

°

>

»

@0 % Sigh

/frcance volve =59

ABSOLUTE STRIKE FREQUENCY ANALYSIS.

’

«97

13 PER LEVEL.

#hite Canyon slope length weighted Utah
10 LEVELS OF FREQUENCY AT

o

UF DATA = 2792

ND.

X X X X >

X X X X

XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XX XXX XXX

X X
011

0 7 01515 857 0 019 068 018 0 9111526 0 0 0 034 021 026 0 0 8 0 0 0 0 012 0 0 U 0 012 0 01125 0 U 0 0 026 020 v 013

30

60

W

> X X X

X X X X

X X X X

X

X

X
XX XX XXX XXX XXXXXXXXXXXXXXAXXXXAXX XXX XXXAXXXXXXXXXXXX XXX XXX XXX

30 0241313 0 01138 0144020 0 0 013 0 0 9 0 013 034 0 0 029 0 0 0 62119 023 065 0 0 0 U 0 929 044251544 020452539

30

N

x O

30

X X X X

X X > X X

X X X

> X

>

X X X X
X X X X
X X X X

X

X
X X X X X X X X X

x

X
X

X
X
X

X X XXX
X X X X X X

XX XXX XX XXX XXX x2xX X XXX XX XXX X X & X
381144 9 090405114491816508811151231418855 0 0204440594 0373129 v 01439 015 0 023 011 0 0163225 0 0 0 015 9 04465 0 0 063

X

X
XX XXX X XXX XXX XXX XXX XXX

X

X X X £ X X X X £ X

t

bu

30




!

volue ?25 '

ftaance

Sf}bt

@0 2

Uplitts
MPIRICAL STRIKE FREOUENCY ANALYSIS.

4
-

.97

L
£
o
L
3
[
3
]
c
[}
b2
[
I
c
©
O
-
(23
]
c
o
73
-
€
[
o
c
=
1
-t
Q
o

5 PER LEVEL.

10 LEVELS OF FREQUENCY AT

1.67

PERCENT AZIMUTH FUR SMOOTHING

DF DATA = 1037

NG

X
XX XX XXX X X
XX XXX XXX XXXXXXXXXXXXXX

XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

XXX XXX XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
271713171619151313151310131818614 9 912172324252222201515131414182013101013141110

X
XX XX XXX XXXXX XX XX

XX X X

> > >

X X

XX XX XX X X

60

> >
x XX X
> > X
x x

XX X X X X

X X X X X X X X

XX XX XXX XXXX

XX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXX

XXX XXX XXX XXX XXXXXXXXXX XXX XX
12 910 6 7 81214161410 6 8111116141710 9 811131615181920

XX XX X X

X X X X

X X X X X X

XXX X X
XXX XXX XXX XXXXXXXXXXXXXXXX

.
"

XX XXX XXX XXX XXX XXX XXX XXX XXX X
10131411 9 6121316131211 8 9 9 81010121317242628221811

X X X X X
15 9 5

X

57

30

30

> x

>x x
x X >

x

>

> >
> >
P

>

> x
x X
x > X
> x
X > X
>

>

>

> x
> X X
> X >
>

> >
> X X
> X X
> X >
> X
x
> >
x

> >
> >
> X
> x
> >
> > X
x > X
x X X
X > >
> > X
> >
x X >
> > >
X X X
x x X
x X >
X > X
>

X X X X X X

XXX XXX XXXXXXXXXXXXXXXKEXXXXXXXXXXXXXXXXXXXXXXXXXX

XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXXXXX XXX XXX XXX
XX XXX XX XXX XXX XXX XXAXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XX
XX XXX XXX XXX XX XXX XXX XXX X XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXX
162133313131383829323743383327282929262¢225252535393829243030282218212131293228282319222627232115121113141212151822203129

60

30

£
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[ [ ™~ >
(] x [« 4 0
- <3 . >
(/7] . o v
! > [+
I -l c r~ 1]
< [ -
b4 -~ [4.]
<< Z
~ —
' > [ e o
! (%} [} - =
. Z = << 2
| w o
. 2 & > -y
<] I O o
wl Q Z 0 >
o (3 a [« 4 ~
[T (5] p jo | o >
o TS M
wl & wl
x I o p
—t c [T —
o ® s} 1]
[l 2] [ =
9 " o - L
.‘._'g N
[72] < <
,‘i‘< [V a > X
-— O [ W | et
o pos } > = TS
ac: b ul w o
- -4 (S
[- % -t @ .
= Q o [ Q
L1} u — ~n >
c 0 0 o0 o o o O o o0

XX XXX XX XXX X X
XXX XXX XXX XXX XX XX X X X X

X
X X X X

X X X X
XXX XX XXX

X X

X X

XX XX XX

XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

(]

X X X XX

XXX XX XAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXX XX

SO x X0 o x x xX
M N M
N > X X Xmn > X x
N n
-t > X X X X O x
N ~
0 X X > X X X O~ x =
M o
4] X X X X X X 0 »
M o
0 X X X > X ™~
-t ~
n K X X X~
-t wn
-t X X X 0
"M L]
un X X X o~
M =z
Al x x N
M L]
o ¢ X~
- oN
ko] x XM
N N
™~ x X N
] (Y]
[Tl xX X N x
S 4 M
N > xX O >x
L o
> > X N X X > X
M ~m
o X X X I > x
n ~mM
- 3 > X~ >
1 S
- > X X N
n n
T xX X X O
N M
[AY] > x o >
n N
0 x g x
~ -
el > xX O X x X
® [\Y)
ke > >x xX N x x X
™~ 4
~ » > > X 0 > >
= wn
= X X X X X x
= w
nN > X X N
0 4
[ > X O
@© o
S x N x
™~ -
O > N x> X
wn -t
"o X X0 Z > > x
O O -—
~ > X ™ > >
L o] (2]
n X X X XN >
~ wn
M X > X X I x X =
™~ el
> X X X XN > 2 >
~ 0
M X > XN X x X X X
o T
kel > I M -t X > X >
«© T
-— X 2 X O >x
L)
n X X X I x
~ Ll
-t x X 0 > =
o o
n xX X O
~ N
M xX X~ X x
~ o
t] X X X ™M x x
= L4
I xX xX ™ >
T ”m
0 X > X I~ b4
o "
N X > M =
o "M
-t >xX X X r X x X
o M
~” x X o >xX X X X
O N
~ 3 X I~ X X X X
= -
ko] X > v x x
n L]
M X 3 > X -t > x
0 n
n X XK XD > X X
0 -}
© x X X O x X X X X
~ T
0 > X 0 > > X X
-] ~nN
0 > un > x
o -t
> xm™ >
Y] -
o x mn >
0 -
N > X M >
54 (2]
0 X > X~
0 M
k] x X X D
[Ta]
= >
L]

9

o o " 95 5% 9

)

X X XX X X

XXX XXX XXX X XXX XXX XXX XXX X LXX XXX XXX XXX XXX XXX XXX XX

XX X X X X

XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXAXXXXXAXXXXXXXXXXXXXXXXXXXXXXX
XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXX XX XXXXXXXXXXXX XXX XXX XXX
( X
U

XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

2 ©

60

30

<




Z 3

freance Volve

sc«'ym

70 7

A

Bt.s;ha'

TMPIRICAL STRIKE FREQUENCY ANALYSIS.

-
.

o © e o 0 O

«97

Gp2 (Kaip Piut Blan Whit Hen Cir Kabit) unweight

7 PER LEVEL.

10 LEVELS OF FREQUENCY AT

)

1.67

PERCENT AZIMUTH FOR SMOUTHING =

OF DATA = 1607

0.

X
XXX X XXX

XX XXX XXXXXX
XXX XXX XXX XX XXXXXXXXXXXXX XX XXX XXX

X X X

X X X

X X X X X X

XX X X X
XX XX XXX XXXXXXXXXXXX XXX XXX

X

x o
N
M
N
x S
N
> O
n
>
N
> O
(4%}
x O
-t
> oy
-t
x N
-l
> 0
-t
x o
N
> N
N
= O
o
> M~
-t
» I
-t
xX N
-
> T
-t
> o
-t
>~
-t
>
N
> M
-t
> O
-
> T
Lo
>
Ll
- o
-
x N
-t
> N
——t
X
-
>x I
-t
> rn
Lol
> @
>~
> T
x T
x I
> N
> O
> N\
-
> 0
-4
>
-t
> T
-
> o
-t
x T
Ll
x O
-
>~
-t
> M~
-
>x I
-t
> T
-t
> M
-
x I
-
x
-
xX O
Lol
> N
-
> N
-t
> MM
-t
> O
-t
X ~e
-t
x N
. -
> o
x O
[0

30

X XX XXX XXX
XX XX XX XXX XX

X
X X X X
XX XXX XXX XXXXXXXXXX XXX XXX XXX

X X X X X
XX XXX XXXXXXXXXXXXXXXXXXXXXXX

60

X X

X
XX XXX XXX XXXXXXXXX XXX XXX XXX

XXX XXX XXX XXX

W

XXX XXX XXXXXXXXXXXXXXXXX XXX XXX XX

XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXAXXXXAXXXXAXXXXAXXAXXXXXXXXXXXXXXX
232725242224232226272223182421222016820211517141915172025261710 511172022232628252015182729322420172228293233323131332927

30

30

X
X X X X X

X
X XX X X X X X X
XX XX XXX X XXX XXX XXX XXX XXX XX XXXXX

X XX XXX XXX XXX XXXXX XXX XXX XXX XX XXXXXXXXX

X X X X X

X X

X X

X

X
X X XXX XXX XXX XXX XX XXX XX XAXX XXX XXX XXXXxXXXXXXXXXXXXX XXX

x x
> >

X

X
KX XXX X XXX XXX XXX XXX X XA XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XX XX XX XXX XXX XXX XXXXXXXXXXXXX XXX

XX XXX XXX XXXX XX XXX XXX XX

X

XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXAXXXXXXX XX
t

X

XXX XX XXX AXXXXXXX XXX XXX XXX XXX XX XXX
60¢

XXX XXX A X XXX XX XXXX XXX XXX XX XX
27283043494843401464854524850494708652586353514354586152495865655147505764594939333233394338342932373532212219242218113133

30

()
o
AN




1

.

Stgnifreanee.” vedue Z 116

.

g0 1

A

EMP1RICAL STRIKE FREQUENCY ANALYSIS,.

"ms

.97

Gp2 (Kaip Piut Blan Whit Hen Cir Kabit) leng. weight

26 PER LEVEL,

{0 LEVELS OF FREQUENCY AT

1.67

PERCENT AZIMUTH FUR SMOUTHING

X X XX~ O x
® M
> > X X © x
~
X X X X v >
R ©
XXX XO > >
X X X X O > X
o
> X X X ~ >
o
X X M x x X
n
> X N X X
™M
xX X I > X
~M
> X X O x >
wn
»x X XN x
~
X X X X O >
~
XX X X I >
0
X X xm™ xX X
~
X XX O » x X
0
X X x ¥ > x
- ™~
X X X N > X
n
XX X X ¥
~
X X XM
n
X X X X O >
~
2 XC X vt >
0
M X XK XK x x
~
X X XN >
wn
> > © >
¥
x X ™ >
L]
*x X O
¥
X X 0
=
XX X XO
0
> X O
¥
X X
=
XK O
M O
X > © >
o
x O x>
-
xX > >
—
>x B3
-t
> e x
N
x> »
-
> > ¥ >
Lal
> X XD >
- 0
> X X >
wn
X > X ™ »
0
>xX x> >
M
> x> iun x
("ol
X X XD >
0
X X X g >
0
> X xX N »
N
> > = >
I
x X X n
wn
> X > >
0
X X >x O x x
0
XXX XO » X X
~
X > X M > > X
~
) X XM >
~
T > x X >
— 0
o XX X X 0 x
wn wn
> XX X~y >x x
"2l
> XN x
1] "N
x X xXm *x X X
T wn
-— > X x M >x > X
<< wn
fon M X X X X X X0 > X X
wn
' =
o
.
=,

53
0O 0o O o o O 0O 9

XXX XXX XXX XXXXXXXXXXXXXXXXXXX
XX XX XXXXXXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

122113878272677¢ 9 68158507368736970757754625275587381907743281735454759657378736646437899208456557796991820 18286999793

XXX XXX XXXXXAXXXXXXXXXXXXXXXXXXXX

»)

30

30

x x

x

X X X X X X x X X X X X

X X X X X
XXX XXX XXX XXX XXXXXXXXXXXXXX XXX

X
X X X X

X
XXX XX XXX XX XXXXXX XXX X XXX XXX XXX XXX XX XXX

X A X XXX XXX XX XXX XXX XXX XXX XXX XXX XX XX XXX XXX XXX XX

XX XXX XXX XXX XXX XX XXX XXX XXX XX x X

X

> >
> X

X X

X X
XX x X

XXX X XXX XXXXXXXXXXXXX XXX

A

XXX XX XXX XXX XXX XXXXXX XXX XX XXXXX XX XX XXX XXXXXXXXXXAXXXXXXXXXX XXX

XX XXX XXX XXXXXX X

XX X X X XX X X X X
8579 64476716539513663625881777279 1523512928131113583972935266565913334237261372052 43580279717497047

A XX 4 X X XX XXX X XXX XXX X XXX XXXXXXXXXXXXXXXXXXXXXXX

XXX X XX XXX XXX XXX XXX XXXAX X XXX X XXX XX XXX XX XX

XX XXX X XX
8069788677572539
E

X
0

60

30




ue. Z %0

ot

Sigmfrconce v

2
(Pardx Piut Kaip) unweighted .97

EMPIRICAL STRIKE FREGUENCY ANALYSIS,.

[ 4
]
(4
.
"Q'o
c
2, 32
- O
%= S
Q7 3
-~
pe)
« (S

7 PER LEVEL.

10 LEVELS OF FREQUENCY AT

1.67

PERCENT AZIMUTH FOR SMOOTHING

OF DATA = 1799

NO.

X

X X X X X
XX X X XXX XXX XXX XXX XXX

X X X X

X X X X X X

X X X X X X

X X

X
XX XX XXX XXXXXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XX X X X X XXX XX

XXX XXX XXX XXXXXXXXXXXXXXXXXXXXAXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXX XX
271212131618161621212218192020191616171719212523201924303128292727253131292428272825292524192027262422252120232225253025

XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

30

60

=

> X
> x

XX XX XX XXX XXX

X X
XX XXX XXX XXX XXXXXXXXX XXX XXX
XX XX XXX XX XXX XXXX XXX XXX XXX XX

XXX XX XX XX X XX
XX X XXX X XXX XX XXX

X X X X

X X X X

XXX XXX XXX XXX XXX

XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XX
22262824171819262931221918191513161821232728252623272127252314 811172224252630292521213028292727323137303537444441353333

30

N

30

XXX X X

XX XXX XXX XXX XXX

X
X

X X X X
XX XXX XXX XXX XXX XX XXX XXX XX XX X

XXX XXX XXX XXX XXXXXXXXXXXX XXX XX X

X X X X

XX XX X X

X

XX X XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XX XXX X X X X X X

9

X X X X

XX XXX XXX XX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

XX XXX XXX XXX XX XXXAXXXAXXNGXXAXXXXXXXEAXXXXXXXXXXXXXXXXXXXXXX XXX XX XX XX

XX X XXX XXX XXX XXXXX XXX XXX XXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXX

XXX XXX XXX XXX XXXXX XX XXX XX XX XX

383436408652545553474446566560504450515654505054575760586152513934394142414040322829374538362631303533292523182023233123

XXX XXX XXX XXX XXXXXXXXXX XX XXX XX XX

3

60

30




voluee Z /729

ghif-/ernce. |

90 7 St

Utah tectonic Gp3 (Pardx Piut Kaip) wmweighted .97

Jeng?h

TRIKE FREQUENCY ANALYSIS,

)
o
-
0
?
N |

26 PER LEVEL,

10 LEVELS OF FREQUENCY AT

1.67

-
=

PERCENT AZIMUTH FUR SMOUTHING

NO. OF DATA = 6689

v

X

X X X X X
XX X XXX XXXXXXXXXXXXX

X X XX XXX XXX XX

X X X X
XXX X XXXXX

XXX X XXX XXX XXX XXX

X X X X X X

X X
XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

X X

XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXEXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
14636453698485 52722199389807473514862697672989280689452585020 496 5424728274028371030810 S717394998075857476889294919985

30

60

W

XXX XXX XXX XX XXX XXX

XXX X XXX XXX XXXXX XXX XXX XXX XX

X X X X
XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XX XX XX XXX

X X X X

XXX XXXXXXX XXX XXX XX

X X X X

X X X X X

XXX XXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXX
83981085594940673 1 472465359555262636269848973797193738063544229384657627474909588796b9778878084929111932122382619 09489

30

]

30

> X X

X X X
x X X X
XXX XXX X XXX KX XX XX XX

X X X X X
XX XXX XXX XXX XXX XXX XX

X

X X X X

X X X X X X
XXX XX XX XXX XXX XX XX XX XXX XXX X XX

X

X
X X X X X

X X X X X X

XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX XX XXX XXX

X

X X X X
XX XXX XXX XXXXX

XX XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

XX XXX XXX XXX XXX XXX XXX XX A XXX XX XX XXX XXX XXX XX XXX XXXXXxrXXXxXXXXXX

XXX XXX XXX XX XXXXXX XXX XXX X X

NX XX AXX XXX XXX XX XX XX XXXXX XXX XX XXX XXX

XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
17 82437608395 1 164393787302391858797 334%1018163020383957 2802715404543494853139425801756206695126355199783808921 82687

E

60

30



value =17

Si1gnifrcence

7o

g0
aghted .97

EMPIRICAL STRIKE FREQUENCY ANALYSIS.

i

Utah tectonic Gp4 (Hen Blan Cap.r) unwe

-

4 PER LEVEL.

10 LEVELS OF FREQUENCY AT

1.67

PERCENT AZIMUTH FOR SMOUTHING

= 640

OF DATA

.
[}
4

> >

>x > >

X

>x ©

XX X XXX
X
0

XXX XXX XXX XX
X
6

XX X XXX XXX
X
7

x M
>x N
x ™
> I
x T

X X X

x
- XN
x 3
>~
> o
> ©
> th
x> O
> 0
>x O
x T
> T

XXX XXX X XXX

x ™M
x ™M
x ™
x T
x
>x I
x n
>x
> -
x 0
x n
> I~
>x O

-t

XX XXX XXX X X

>
m

(-4
L ]

>
>
x
>
>
>
> >
x

XXX XXX XXX X X

X X

X X X X X X X X

. X
XX XX X XX XX XXX XXX XXXXXXXXXXXXXXXX

x><o~g X > X X
> X w4 X X X X
L]
> > I >
-t
> X N b3
'
> x N
it
x > T >
L]
> x N
-4
> X in P
-y
> X O
i
> > F x
-t
X x © *
-y
> - >
> vt > >
> M > X X
> X = > > %
> > O > X
x X > >
x> O > >
x X~ > x
x O >
> > 0 x x
>x X © >x > X X
x > O X > X X ¥ X
x x o X X X X X X
-y
x % o > > > > X X
x X S > X X X X
-
x x o > X >
> %X O > > X
> > X >
»x N *x > X X
x~ > X X
> O > > >
> O > > X
> © > X > X
>~ > > 3 >
x r~ x X X x
> D : X X X X
> I~ > > X
> o X X ¢ X
> T = > X X
>~ X X > X
x T X X X X
> O x x x
x O > X >
x o > > X X
-
x S > > > >
L
> © X X X
-
> O > X X X
> 0 > > X X
> N X ¢ > X
> © > X X >
x O x> X
>~ X X X X
x © > X > >
x M x X X X
-
> v > X X X
-
x O x X X X
> N > X X X
>x O x x X
x N x
-
o
m
y ™ ! )

XX XXX XXX XXX XX XXXXXXXXXXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXXXXXXXX XXX

XXX XXX XXXXXXXXXXXXXXXXXX XXX XXX X

XX XXX XXX XXX XX XX XXXXX XXX XXX XXX

11172320222220201722222322222320191922272323172120212117191923191820243031282013111215151418171511 911 7 8 4 8 710 92022

E

60

o
™M

M




vedue Z S/

.. !
if1Earce

Siqni

.

g0 %

EMPIRICAL STRIKE FREQUENCY ANALYSIS.

Cap_r) leng weighted .97

Utah tectonic Gp4 (Hen Blan

o

13 PER LEVEL,

10 LEVELS OF FREQUENCY AT

1.67

PERCENT AZIMUTH FOR SMOOTHING

NO. OF DATA = 2355

O

X X X XN O x X
I ™

x © > X X
-y

x X X 0 > > X
n

X X X © » X >
"M

> X X X ™~ > X
4

X X X M > X X
[

> X -t > > X >
n

> N\ > X X
-t

x © 3 X X X X
-t

x X o > K >
-4t

x x o > >
-t
X X D
[3Y]
> >~
-t

> X My >
N

> X O >
-t

> > I~ > >
-

> X I~ b
-t

x X O >
n

x X M >
-t

> X M ' P
-y

x — >
-

> X - >
N

> X >
N

> x T > >
LY

> X >
-t

x X I > X
LY

> X O > X
N

> X X O b4
M
> X 0
-y
x X~
-

N - D x

- O

x x N >
- o

>x x N x
n

K XK X - > X
M

> x N x x
o~

x XN > X

o .

x o > >

> -~ x x
-4

x X U > X
N

- X X X X O >
1

> X X X O >
E

»x X XmM b d
M

x X X O b
()

x X N >
n

x X M x
n

>N > x
-t

X XM~ >
Lol

> X M >
-t

x X I >
-

> et b
-t

x X N > X
-t

> X — > >
n

x X 0 x
-

x X I >
[4Y]

x X M »x X
N

> X X 0 x X
N

> X x
[\

> xX o >
-

> x'x:: > 3 X X

> 3 X X X X X I > X X X X
©

W

U
N

o o o o 2 5 9D

XX XXX XXX XXXXXXXXXXXXXXXXXXXXAXXXXXAXXXXAXXXXXXXXXXXXXXXX XX XXX

T X > X X XK X X XN U
M mn
< X X X X X X X 0
54 E ]
> > X X > N
wn 4
> > X X X N
x =
k-] X X X M~
M "
- XK X X\
R M
N > X N
wn 2]
- X X N~
n [}
o X M X >N
) =4
0 XX X KD
= S
wn x > > A
~” I
aY] X X X X D
<=
- X > X K XN
w
~ X X X X K D
- <
[¥a) X X X X X X
n el
O X X X X X X O
n O
O X X > X X X N
-4 P~
by X X K X XK XK=~
- £
- > > X X P
0N =
n X X X >X 0
LY =
~N >X X X X X X N
N £
© X X X X X X X X =T
- o
= > 3 M X X X X X X\
n -
o XM XK XK KKK KX K~
(3¥] faV]
n X X X XK XK XX XN
o ~n
R X X X XK XK X X XN
~ 2 3K > XK XK XK P~
o ~
> X X X X <N
n w
4 XX XK MK XK
£
> I X X X X X -
- ™~
o 2 X XX XK~ D
- [l <}
N X > X X X D
N <
N X X M X XK XD
[ ~
> X X X X X X O
~M ~
k) P ]
o L
> X X X X X ™
" °
o X XK K XK X K X T
M ~
I > X X > X I
" w
~ XX X KK XD
M ~
) > X X X X X X ™
- <
M X X X X X X > O
[aY) ©
n X X X X X XX D
- «
o XX XK XK XN
- ~
~ X X X X X X O
- ~
] X X X X X > N
o~ =}
o X X X > X X X O
o o«
o X X X X X X >x O
0N ©
o M X X X X X XD
- ~
o 3K X X X X X X D
- ~
[\ XK XX XXX
~nN ~0
0 X X X X XN
~m ]
o > > X > X O
N n
Ya) > X X X XN
nN &
bl X X XK XX X XN
N ~
n 3 > X M X XK P
(4] ~0
o X X D X XK X N
(2] ]
- > X X X 0
nN =
N XXX XO
~ [Tl
n X X X XN
'ad 5l
5N > X X O
° [
[~ [~
L4} .2}

>0 2 29 9

G




